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^ (57) Abstract: A control input (DUT) for controlling a heater (13) for heating an element part (10) of an exhaust gas sensor (8) 
fs| includes at least one of another component corresponding to the difference between the temperature data on the element part (10) 

Oand the target temperature, a component corresponding to the target temperature, and a component corresponding the temperature 
data on the element part (10). The control input is 
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determined by an optimal control algorithm. The component corresponding to the temperature of the exhaust gas and the component 
corresponding the target component are determined by a preview control algorithm. In such a way, the temperature of the element 
part (10) of the exhaust gas sensor (8) can be stably controlled at a desired one. 
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7 5, 0tK±©flt (0i|7Lfe£8 0 0*C) fcf&Hflff* 21 J&SJfjfiT? * £ . 
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©ffl^mJBE KACT ^^-n^tl^lcai^ Vout. KACT Z. £^&£o 
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Tga(k+1 )=Tga(k) - Vg- — • (Tga(k)-Texg(k))+ Aa ■ df (Twa(k) -Tga(k)) 

(5-1) 

Twa(k+1 )==Twa(k)+ Ba • dt • (Tga(k)-Twa(k))+Ca • dt ■ (TA(k) — Twa(k)) 

(5-2) 



Tgb(k+1 )=Tgb(k) - Vg- — ■ (Tgb(k) -Tga(k)) + Ab ■ dt- (Twb(k) -Tgb(k)) 

LD 

(6-1) 

Twb(k+1 ) = Twb(k) + Bb ■ dt ■ (Tgb(k) - Twb(k)) + Cb • dt ■ (TA(k) - Twb(k)) 

(6-2) 

;me»©5£ ( 5 - i ), (5-2), (6-1), (6-2) *<d dt ra, 

#^It^f-/tl9 0fflI0H»| (U->T A) MiB5£ 

5 (4-1), (4-2) ©At tCffi^T^o ^0 dt bfrVtbfe 
»6nt^5. 5£ (5-1), (6-1) ^OLa, Lbte^tl^ 

3 a, 3 b ©1$ (H^ffi) MI35£ ( 4 - 1 ) 

0Azl:i^t§. 5£ (5-1), (5-2) ffOAa, Ba, C 

a, t^l:^ (6-1), (6-2) tOAb, Bb, Cblt *tl^n 
10 5£ (4-1), (4-2) (Da, b, c ffi ?* 5 x « » T & tK 

^n^>o ^ (5-i), (6-i) 4>©vg ©aEsss^-r 

( Z.tlte'&m~? £ J; 5 \Z7$ttb T&D, 5£ (4-1) 

15 uJlt, 5£ (5-1) CiOi^XfilTga ©iff fc&J£5t{ii T 
ga(k+l)*l£tH?* Sfcs&fc&H&SlstfXffi&TexgCk) — h 2 i: 

^(tsiwxfis) s*«jfc«MiB5S: (i) iz£K)7£tbt>nfrmffi 
mwm ^ &ns. i^t, ^ ( 6 - 1 ) fc £ t? muxmrnrgb omtz. 
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mm.m&3 a\z&ft%>&%xmm) s#wfc:«t&BB5£ (5-d t 
&v$ttbt>nitmmmtfm^*>nz>o &tz, a (5-2), (6-2) <o 

Qmmt£nfr±m,WLmT A (DWL%im&m^*>n2>o s&k, ^ (5- 
1), (6-1) omniz&mtemftn? **-*vg ^mmmm^fc. 

(7) feck vwmznrcm&m^ &ns. 

NE PB 

Vg= (7) 

NEBASE PBBASE 

10 

Z\(Dj£ (7) *<D NEBASE, PBBASE ^tl^tl S J&> C 26 ^ & 

^^C, 760 mmHg(=101 kPa) |g 5£ £ *l T V> £ ©5£ ( 7 ) 

15 Vg^ 1 t^S, 

RtfimtSlTwb <D^tl^no«l^ffi(DlO^®Tga(0)> Twa(O), 
Tgb(O), Twb(0)(i, ^^M^^T«, ^ j& T 3 £ 5 , X>^>1 

©jug^Rf (x>^> i (Dthmn) \zmt^±%M.m^ (mmm 
mm) \z&K>8LM2nt£ffiMm.m tw (x>>?> i ©^^ptks.) 
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10 mm7 OgBil$#It^. 

3 c §f^t5il7 ODMSTwc (J^T, ftlttTwc 

^©^E-x^^: (8-1), (8-2) tc <fc D^fc £*i£ 0 W, 
15 5S (8-1) fcj; D^fe 6n§i^^filTgc R^ftfcJKfiftTwc fc*«fc 

Tgc(k+1 ) =Tgc(k)- Vg-^- ■ (Tgc(k)-Tgb(k)) + Ac ■ dt- (Twc(k) -Tgc(k)) 

(8-1) 

Twc(k+1 ) =Twc(k) + Be ■ dt - (Tgc(k) -Twc(k)) 

+Cc • dt- (TA(k)-Twc(k))+ Dc- dt- Vg 

(8-2) 



5£ (8-1) (f0Lc(ii^IJ§3c0S$ <@£flt) T&D> 



WO 2004/010129 PCT/JP2003/003956 

• 57 # 

f&IB5£ (4-1) OAzCffiStS, 5£ (8-1), (8-2) * 

©Ac, bc, c c rau ^ n^ns; (4-1), (4-2) ©a, t>, c 

->a>l:^^tl!l!€ $n^ 0 3* (8-2) ©*&£! 

©T^O, M5lA 0 ^*-^Vg fcJtWr*. fit, C©^4«ODc 
tt, MiBA c ~C c iRIfllfc, *©*A«*5*D»^'>5aW-'> 
3>Ci^TlS5l (mm) Sn5=EfJV«»T»5. t£oT, (8 

10 -2) fct. stfiBS: (4-2) <o&m\z* % zizms&mi&m <e ct^m 

f^> 5£ (8-1), (8-2) *© dt, Vg ©jftl*]fe^-€-©li«, M 

w55£ (5-1) ~ (6-2) ©t>© t. m—~e . *s (8-2) 

©iH^TfflV^TA ©Ittt, MfB^C (5-2), (6-2) TJBV>*fe© 
15 tm--V&2>o ZZiZ. i^XltTgc RtfMIlSTwc ©lOfflffiT 

gc(o), twc(0)h, ^mm^m-vit, & (5-1) ~ (6-2) <om 

S^MHII TW CD*fcffittT&£o 

20 #HCjISS3a, 3biB«0#ltS6bT?*5. tot, 

SK3 d©»ft«flETgd R«i»ffigTwd (iD»L<tt»»ilft 
®&3 d©T«E*gfc:fcW-*ifiaO MfB5£ (5-1) - (6-2) t 
mU<D)k<0^^)V^. (9-1), (9-2) Kl.fc 0 2j<J6 e> tl^o 
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5 8 



Tgd(k+1)=Tgd(k)-Vg- 



• (Tgd(k)-Tgc(k)) +Ad-dt-(Twd(k)-Tgd(k)) 

(9-1) 



Twd(k+1 )=Twd(k)+ Bd • df (Tgd(k)-Twd(k))+Cd • dt- (TA(k)-Twd(k)) 

(9-2) 



5£ (9-1) *CDL d ttffi&$£tatt 3 d ©12 (@5fetf) *T? £ 0 , 
tulB^; (4-1) ©AzCiStS, i£ (9-1), (9-2) 4« 

©Ad, Bd, Cdtt ^-n^n^: (4-1), (4-2) (Da, b, c 

i^, 5£ (9-1), (9-2) "fCD dt v Vg <DMVkK.T$^<Dm.U. M 
IBiS (5-1) ~ (6-2) <D h(Dtm-X$>^o 5$ (9-2) 

<Dmw-em^z>T a mm^. (5-2), (6-2), (8-2) -? 

©tt^litcD^gfl,® Tgd(O), Twd(0)«, 5£ (5-1) ~ (6-2) CD 

15 ASC, X>^> 1 CD#^~ h 2R^€-B&#£I^3S§ 3 a~ 3 d CDJJE 
#X2&^Texe, Tga, Tgb, Tgc, Tgd <D *£ 5t fit rf^ Jt MO £ flig# 
StlSo «TMJ£>g&##miii&3 dGD^tf^j&ST 

gd cDti^M^, o 2 ±>~v-8 (DmrnffiffiiEm-vomfi x(Dum\zmm 
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)\s&&mm.-tf - hm ; t7 £ )V2 4 , ( 5 - i ) %.zt ( 5 - 2 ) 
rfriZt. ^ (6-1) (6-2) (D^e^)i^t z^n^en cat 
5 mmm.^m'B^^ 25, 26, s (8-d -&zs ( 8 - 2 ) ©^^wss; 
£ cat mmm.mmt^^jv 27, ^ ( 9 - 1 ) nzs ( 9 - 2 ) ©^5r;i/ 
cat ^^^^^2 8 tttti^o mmrt(D&5\z. &m 

tv'Jl 2 4~2 8Ctt ( X>v>> 1 (^[Hl^fc NE &C«^;EE PB CD^tB 

#:^#^e,n^>o M#-hi^fjV24i:4^en§ ne, pb 

10 te, m^WfiTsUm. TMAP fttib <D *b <D7? D ^ gi^^i&^E^ 

J|/2 5 - 2 8 l:4^.?.tl5NE> PB teU buIB^t^ A° ^ * - ^ V g 0) i& £ 

^«6^> fc^o^cDTfe^),, mM.^mt^^)v 2 5 ~ 2 8 ^ 

imt a fit, cat Htr^^^^^e^^ 2 5 > 

CAT BU^^f^^ 2 6, CAT Ui^ ^ f& ^ 5* ;W 2 7, CAT mUEfC 
15 UltfiV 2 8 fctt, ^n^*l<D — Oi^fiijom^^;!/ 2 4 , 2 5, 2 
6, 2 7 comjj t LTOi^XStTexg, Tga, Tgb, Tgc<D3t5£ 

ffi^^n^n#^.e>n, m^^ic cat ^sm^f^^ 2 8 fc o > 
6 a, »igf 4®ii7, imt 6 b) ©m^srft^-r 

25 ^fcMIB^^M^-^lf-A 2 0 iC^^TifeBJf^o ^^M^ ^tf-Zt 
2 0lt *HIfIt«, 0 2 ir >15- 8 ©m^^B Hi £*li;:JgMt-& 
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\z, mm^ffi i o t zti%tiamT2>±5 == y z t — ^ 1 3 (i^y, m\z 

fc — ^ 1 3 £V> 5 ) £ £>r H 1<£iftfcjl£#Jit bTifSli 1 0 <DM.mT 02 

-So t — ? 1 3 oi^Tht <DMfemmiz&\,*Tfe. mt — 

#13 tm^&i 0 ii<Dm<DmteM. MtMct-^ 1 3^£3?t^gBi 0 
(Dftffi&Qm.^&mm&^m.'? %> tmz, mt — ? 1 3 ^<Dntim^\z 
ftomt-? 1 3 (E>f£i&£#i!t-r3„ Jio ^^^^t^Ma^fr^m^M 
10 ^-^-tf-n2 0 <Dmi£T >v3 v x&fe&T\zmw~t \zmmtsnx 

~r?3it>t>. m^u* — n 2 0 o 2 ir^u-som^B&i 00a 

Tht (£*T\ fc — ^^STht £V>5) <£>#£5£^<h ^ n ^ *a # (Z> 

15 ^;i/5£ (10-1), (10-2) fc«ko ^n^nmmw^ 2 )\,*?^ a 
tm^^^^o 5£ (10-1) m^M^e^^o^-r^ d , 5£ (10 

-2) — ^M^E^^o^-ca&s. 

To2(k+1 )=To2(k)+ Ax ■ dt- (Tgd(k)-To2(k)) 



+ Bx ■ dt ■ (Tht(k) - To2(k)) - Ex • dt • (To2(k) - Ta' (k)) 

. (10-1) 



Tht(k+1 ) = Tht(k) — Cx • df (Tht(k) - To2(k)) 



— Fx-df (Tht(k)-TA' (k))+Dx-df DUT(k) 



VB(k) 2 
NVB 2 

••(10-2) 



& (10-1) -y--r pfrit't j^m<oM^w> 1 0 <Dmm&ft;mifi* 
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• 61 • 

(lo-D ©#228*2 jbk -r^t)^, m^m. i o t cmfcjgtt-rs 

5 figTht £©0MfcJfcD&aft3fc<ffc;j£«- (5* (10-1) ©#©£13 
3S), T&fc>t>> m^SBl 0 tt7$ y * t-* i 3 £©K!©3&e9K: 

T A ' <h©#^{C^D^^m^^^^ (a£ (10-1) ©;&5a«4H!K 

10 t^^D^fe© (^n£©}i.m^te/&#©$§fti) n^s^i/^rt*^ 
5£ (10-2) «, +>--f a#© t — ^ l 3 ©af«fb 

iflST 02 ^ti > -^MSTht ^©MlllCJE&CfcM^^fb^^ 
(5£ (10-2) ©#53f§ 2 Jg), -T^fc-fe, 10tt-^13 
15 £ ©Hg©fS&eBK#<5Sg^fb/£#£. t-^figTht i^f^lO 
©^©^©a&TV £©«|£fc>&i;fca«2Sft;j3c# (5£ (10- 

2 ) ©*?am 3 3g), e.m^gp 1 0 ©ftg&©£|§; 

•5 \z§n&-? % =T3. — ?-4 DUT (J; 0 jEflSfcfci:, t-^3>bn-72 
20 2 ^k-^ 1 3 © jl m ^ T § ^ f3 ^ ^ ffl ^ ^ — 5" ^ 
DUT) i;t»;f'JIE VB © 2 SUB VB 2 £ <Dm\zmC fcM.m^fcl&ft 
(aS (10-2) ©#Sff§ 4 JgK T^^^t-^13 ^©tt^gt^k: 

25 5£ (10-1), (10-2) tf©Ax, Bx, Cx, Dx, Ex, 

Fx fcJU ^©<iij&$& 6d> D*^^1^>5 a. I/— ->a >\zm-3^TWtfe 
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(mm) $n§tTj^i"e*§. dt fem^u*?*?-/^ 2 0 

^-^if-n 1 9 (Dt&MW-l # & (HTffB^ ( 5 - 1 ) ~ ( 9 - 

2) <Z> dt) i|-0t}:l^$nt^§. 5£ (10-2) <Z> 

5 NVB Ay^U^JE VB (Z> £ 6 D # 5t * S *P« (M?tl$l 4 

V) g^ftJfcfcfcA'y «JEE VB <Z>^2pft)£s:mjBE 

5£ (10-2) <Z>:£ffl$&4JSfcLWbT*&j£Bi9J&UT:l3< 
k — 3? 1 3»PWMffl«0fa-f^^-f it, 
10 51«ffiKffi*« — t L/fei:#, k-^13©M«^jlt b — 37 
1 3 (DEPJnmffiO 2 Sttelffcfll ^PPJnmEEf*. Ay^U«JEEVB t Jt 
^Jt§o £fc> =3. — ^ ^ DUT fct, PWM$fiffl©/1J^tff©l^ 

^^feo©t-^i 3 <Dmnmm&m.M?z> & 0 t ot, c © 

^rr — DUT in y "T* U mffi VB O 2 ^fit VB 2 £ (D^^ k — ^ 1 3 
15 ^(Dtt^m^ fcJt^lT^ <h^5o fbl, /tyf'JiJE VB 14, 08 

7L &£, /tyf'J O^Sffl * — ^ <£> ON/OFF ^MCfcoT^KjT 

f 5£ (10-2) Tfc*> k — ^ 1 3^0iAft^!a§ih 

-^13 0%i(:#5J&lfft^St5fcJ6fc, ^a*-^ DUT i 

A'yrUiJE VB © 2 3£4£ VB 2 £ ^fH^T 3 «fc 5 V X V> % . 
20 i (10-2) ©iS^fci&^&^i — 5^ DUT(k)fc£> k — #n 

>hn-7 2 2 3^k — 9 1 3<DitHi (PWMMP) Srff oTctbizm 

miztiim L'tc'r-L— dut <Dmmm.&m^ e>n^ 0 s do 

-1), (10-2) ©iHt^fflftl^l 0rt®5^OfigT A ' (k) 

25 A <DMmm.wftm mizrn ^ e»ns, ^ox, ^^is^M-eteTV (k)= 
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02 (Dm%.m. t-^a^Tht <D*^{fi«, ^n^n^^aj^^^^^ 

-9 2 214, S^ftMdte. SjS^mail^T^n'U XAJC«k D b-* 1 3 
10 IC^T^MISf A# (J^f^S) tlT©Ta-f-f DUT 

^Of'f-f'f DUT T?t-^13 'x© ft* 1WT 5. 

-9 2 2 ®IiMtHi^§«Iiil/T, iawto^fj^^s 

20 S^a-^-f (UfflXt)) Us ct D lEfll^-g-^.^, AyfUtlffi VB 

B&fBS: (10-2) LfcSM NVB fc — 5£fc:8iJ$3nTV>&£L 

^t^ja-f-f ^S^^^-^i- SDUT feU<iiS*$!iA* 
25 SDUTit1"§. 
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n^0i{kiAT O2 , ATht «, -tn-^n^^ja^-^if-n 2 o 

frSflfllB^^l/at (10-1), (10-2) fcg^T, #5$ (11- 

i), (ii-2) u ut, 5$ (ii-2) 5$ 

5 (10-2) fc*ViT VB(k)=NVB it, Ssfc, DUT£SDUTTg# 
i^fe^5iffl$nt^5. 3=&, (11-1), (11-2) £ag 

< ^j^^af^t^, m^gp i o <Dftm<DM.mT te—mizm&isn 

T^fcLft^, -Tfet)*, T A * (k+l)=T A ' (k)tlTU§. 

AT02(k+1)= ATo2(k)+Ax-df( ATgd(k)- AT02(k)) 

+Bx-dt-( ATht(k)- AT02(k))-Ex-dt- AT02(k) 
=(1 — Ax-dt— Bx-dt— Ex-dt)- ATo2(k) 

+Ax-df ATgd(k)+Bx-df ATht(k) 

(11-1) 

ATht(k+1)= ATht(k)-Cx-dt-( ATht(k)- ATo2(k)) 

-Fx-dt- ATht(k)+Dx-dt- ASDUT(k) 
=(1 — Cx-dt— Fx-dt)- ATht(k)+Cx-dt« ATo2(k) 

+Dx-dt" ASDUT(k) (11-2) 

10 

ft* :tl60S (11-2), (11-2) IZ&^T. A T 02 (k)= T 
o 2 (k+l)- T 0 2<k), A T ht(k) = T ht(k+l) — T ht(k) , ATgd(k)=T 
gd(k+l)- Tgd(k), ASDUT(k)=SDUT(k+l)-SDUT(k)T&3o 

15 lie mmw^ &m<Dmm 0 ^t, ifaiiett^) 

(12) tckDSitl), 
e(k)=T02(k)-R(k) (12) 
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i?IIH^{b§A e t^o) SuiE5£ (11-1), (12) 
V>T> #C5£ (1 3) \Z£Q J*X_t>n% o 



A e(k+1 )= A T02(k+1 )— A R(k+1 ) 

= (1 — Ax ■ dt— Bx ■ dt- Ex ■ dt) ■ A e(k)+ Ax ■ dt ■ A Tgd(k) 

+ Bx • dt ■ A Tht(k) - A R(k+1 ) +(1 - Ax • dt- Bx- dt- Ex • dt) • A R(k) 

(13) 



5 Nfi, 5£ (13) tZ&^X, A e (k)= e (k+1)— e (k), A R (k) = R 

(k+i)- R(k)-? & £>o ^fe, z(Dt& (13) <Dmmmn\z&\,*xit$* a 

T 02 =Ae(k)+AR(k)t^5H«S (Z\tl\*& (12) IzM^ <) & 

S S> fc, itfrfBzS (1 1 - 2 ) \Z. A T 02 = Ae(k)+AR(k)t^5i 
10 i^SIffltTlltSi, (14) *t#^n§o 

ATht(k+1)=(1 — Cx-dt— Fx-dt)- ATht(k)+Cx-df Ae(k) 

+Dx-dt- ASDUT(k)+Cx-df AR(k) (14) 

Z.Z.X. tli^^ h^XO(k)= (e(k), A e (k), ATht(k)) T £# 
At§ i (T«fitSt*t5), tu* f B 5£ (14), (15) £ , e 
15 (k+l)= e (k) + A e (k)£ V> o & *> . (15) ffi% £ tl Z> . 



20 
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X0(k+1)= O -X0(k)+G- ASDUT(k)+Gd- ATgd(k)+Gr-R0(k+1) 



(15) 



1!U X0(k)=(e(k), Ae(k), ATht(k)) T 
R0(k+1)=(AR(k+1), AR(k)) T 
G=(0, 0, Dx-dt) T 
Gd=(0, Ax-dt. 0) T 



0 = 



1 1 0 

0 1-Ax-dt-Bx-dt— Ex-dt Bx-dt 

0 Cx-dt 1— Cx-dt-Fx-dt 



Gr= 



0 0 
— 1 1— Ax-dt— Bx-dt— Ex-dt 
0 Cx-dt 



^ (is) 4>© ro, g, Gd ^n^enm^, (i 5) oti 
m^-eMmzntz^z h;v-e& d * ®. Gr ^^n^enm^ (is)© 

5 (15) k-^3>bD-7 2 2 (D iijiai \Z%*>%> Mffl 

M M CD 5 s ^ © S * 5£ T & § . 

-LSzfcCDlftiiJm* k-^n > h n — 7 2 2 fc££fi!!l1S$M3cD 

^SB&tafB^afi^^-if-n i 9 *>m*m.*7*f—K 2 0 ©innMsco 

MSB dt <h|WI— £ ItffoT^S. dcoTc&iS (1 5) co^^ Ml/ G , 
10 G d MtXfcfr^J^, Grttt dt ^ffi V> e> HT V> £ . £ <D $^1 

— i 9 ^m^m^-^if-A* 2 o ©mjsm&fci:, mmmM(Dmm 

%>7ttb\Z , itmm^^mm 0 ~ 5 0msec ©ft 83) -c 

situ mwxj] (^=1.-^4 dvt) \ztt-?2>m¥um<D$£fc<Dfo 
15 #^«*sjt«E«j5B^ (mm&mwvwai z mm.) rc#>. mmmmmom 

gift, -If -/t 1 9 ^m^M^^if-n 2 0 (Di^lT^S CDJ^^ 
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(•y-f^;i/^-fA) te> #m?l^^if~-A* 1 9^m^M^^-tf-A2 0 
©SfJftlC^i dt «fc D fcft dtc (0!Afc£ 3 0 0 - 5 0 0 msec) 

fc-^3>FD-7 2 2©f&lfflr$2Lai0j3IJI8 dtc £/B V>T, 
BulBiC (1 5) )&>5#C5S (1 6) \zm&WctbZft%o 

X0(n+1 ) = O ■ X0(n)+ G • A SDUT(n) + Gd ■ ATgd(n)+Gr-R0(n+1) 



(16) 



<§_U X0(n)=(e(n). Ae(n), ATht(n)) T 



R0(n+1)=(AR(n+1), AR(n)) T 
G=(0, 0. Dx-dtc) T 
Gd=(0, Ax-dtc, 0) T 



Ct> = 



0 1— Ax-dtc— Bx-dtc— Ex-dtc 
0 Cx-dtc 



0 

Bx-dtc 
1— Cx-dtc— Fx-dtc 



Gr= 



0 
-1 
0 



0 

1 —Ax-dtc— Bx-dtc— Ex- dtc 
Cx-dtc 



Z\<Dj& (1 6) '^k-^3>hD-7 2 2 (DmWMmOT 

-enfctzm v^sn^tc^fJV^Ti&s. (ie) * 

0nftk-^3>hD-72 2©$UPMS©J^^ dtc ^ffe 
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(16) ©tjJWI^UT, $fHT O2 0HIR^Mr^f 
5 y (h-^3>hD-72 2 <DOT#LStf>Ji»l dtc 0Mr Bomm 

gd ^Md (t-^a>hn-7 2 2 ©HII^I©^! dtc 

Mr ^s^fs^Bstra, Md ^^xm^m^^-r^o ;ms<£> 

10 ^^.Btr^Mr, Md > 2 2 ©illffll© 1 flUi 

dtc UT^b fcSifc fit 

(l 7) ©ffMBMg: J o ©M£g/jNte*rs <£-5&0JfSP 

A^ASDUT (^Ex^iS (1 6) fcl *3 Vf % fflW XJl ) §^^T^>n>h 

oo 

J0=£[X0 T (n)-QO-X0(n)+ ASDUT T (n)-H0- ASDUT(n)] (17) 

n=-M+1 

15 

^ (17) fc&ttSMfct, Sattfll^lWMr, i^fXtS 
^ ^i^FlMd ©-5ScDV^tl^^:#V^(Dffi, TfSit>t>, M = max (M 
r, Md) QO, HO * ft^ntfcli* ^ * h )V X 0 © 

20 ^JT&3<> XO « 3 Q0J£3ff3 

^J©^-^ff ?IJT^5. ASDUT &<DX~. HO t> X 
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m («A«i,ooo) KifcfesttTv**. KrBBBanB^^i^raM 

> hn — ^ 2 2O$iiIl0^|^ 3 0 0 — 5 0 0 msec tit, Mr 

mibs; (17) (Dwrnrnwcomzm^ikTzMfflxti asdut & 

(18) fc<fc-=>T#;*t&n5. *£Si6J&«BT«, 

Mr 

ASDUT(n)=F0-X0(n)+Z[FrO(i)-RO(n+i)] +Fdt- ATgd(n) (18) 

i=1 

10 

£ <£>5£ (18) <Dftm?& 1 m<DF 0 «3^(Dff^^h;i/ (FsO, F 
eO, FxOK ^m J m2m (2<£>JS) <£>FrO(i) (1=1, 2, Mr) 
«*^n2 &©fx ^ (FrOl(i), Fr02(i)), £r 3 Jl © F dt 
^-Tfe 0 > ttl^n. (19-1) ~ (19-3) tlif) 

15 #^.e>tl^ 0 

F0=(FsO, FeO, FxO) 

= -[H0+G T -P-G] _1 -G T -P-0 (19-1) 

FrO(i) EE (Fr01 (i), Fr02(i)) UILs i=1 , 2. • • • , Mr) 

= -[H0+G T -P-G]~ 1 •G T -(£ T ) M -P-Gr (19-2) 

Md 

Fdt^HCHO+G^P-GT 1 •G T -(£ T ) i -P-Gd} (19-3) 

i=0 



£ tl £ <Z>5£ (19-1) ~ (19-3) tp©P te#5£ (20-1) © 
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te&iS (2 0-2) \Z cfc 0 #3. £tl&fr?!i (Jltf)*!^ 3fr 3 ^J©ff ^J) 



P=QO+0> T -P-Ct> 

_0.p. G .[HO+G T -P'G]~ 1 -G T -P-cD (20-1) 

£=<!>+G-FO (20-2) 

5 S (19-1) - (19-3) ttffcS (20-1), (20- 

2) <p<DG, Gr, Gd, 3>fc£Mf25£ (1 6) L * €T T5£ m £ tl Tc 

feOT£§. HO, QO ^buIBiS (1 7) (DWffilQifc J 0 <£>S#- 

ff^J (fib, CI OinHO ^-) T&£ 0 

^t, MIBiS (18) (D*3SB2^ (S(D3g) £FrO, RO 
10 (MSB 5* (19-2) MtKtcS; (16) <DU £#flS) &ffl^T» 

#*L, ^tl*$&tiat§t> (2 1) *J#sn5. 



Mr Mr 

^ [FrO(i)- RO(n+i)] = £ [FKO- A R(n+i)] (21) 

i=1 i=0 



i=o 



FKi)= 



Fr02(1) 
Fr01(i)+FrO2(i+1) 
FrOKMr) 



=1, 2, — , Mr-1 
= Mr 



z.<t>t& (2 i ) £5$ (is) cftxts t^tfc, 5£ (is) ©£52ig 

15 ' ll^FO, XO (Dm ft (itufBiS (19-1) Mtf (16) ©fit 
##£#fi) *l^TifEt^tt«fcO, fulBiS (18) tt, #5$ 
(2 2) £ D S £ n 3 <> 
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ASDUT(n)=FsO-e(n)+FeO- Ae(n)+FxO- ATht(n) 

Mr 

+ I [Fr(0- A RCn+i)] +Fdt- ATgd(n) (22) 

SDUT(n)«> t(DWmm SDUT(0)fc ASDUT(l), ASDUT(2), , 

ASDUT(n)&S»liinl|£bfc*>0'r»«^&, _h|B^ (2 2) \z cfc D , 3fc 
S (23) dS»6tlS. 



SDUT(n) = FsO ■£ e(j) + FeO • e(n) + FxO ■ Tht(n) 
j=i 

Mr 

+ Z [FKi)-R(n+i)] +Fdt-Tgd(n) 

i=0 

— FeO-e(0)-FxO-Tht(0) 

Mr 

— Z CFKi)-R(0+i)] -FdfTgd(0)+SDUT(0) 

i=0 

(23) 

-ebT> (2 3) (Dwmmm, tt^%, & (2 3) <D^&m 

(FeO- e(0)O31) ~Hl 0 (SDUT(O)O^) TO j tf5 

sDUT(n)Si¥ffi-r«fc«)OS:dt^s: (24) ©iD#^n§. 

n 

SDUT(n)=FsO- ZeQ) +FeO-e(n)+FxO-Tht(n) 

j=i 

Mr 

+ Z [Fr(i)-R(n+i)] + Fdt- Tgd(n) (24) 



E © ^ ( 2 4 ) h-^3>hD-7 2 2{:i;Dh-^l 3$0Jj| 

-r^>^8e>O«^:0Jia|IA^ SDUT(n) (g;*:^ — 5^ ) ZMm^SLMffl 
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4) Oll]|^^i3^$T ( E e (j) £ ^ ^ ~ T ht(n) £r # tf 3£f £ 
T) te> ifSIi e ^fc-^M^Tht £ Jfc C fc0J ^ A # # (7 J 
-Ynv Zl&ft* Z(Dj&ft&mm F/B EfcfrUopfb tffiTZ) T 

5 «fcO#U<«, |g 1 JSRtX^ 2 3S&> iffili e KlJ&CfcffPJtf 

&<5o (2 4) <D£3im4m (SFr(i)- R (n+i)£>3l) 

«R{Cj£D£:fi«A^# (7^-F7t7-HM, J^T, in CO 

zmmmmm f/f /&#uo P fr £^*r£) t&d, hsjh (Tgd(n)^-g- 

£*it^SL F/F /&#Uopfd T&3 0 

££-e, 5$ (24) iz£r>&®t>nz>m*mWAj3 SDUT(n) 

"f=L~^^) MT&lsTz&t* \Z, /lyfUiffi VB ^S*Pfit SVB 

ho — 92 2&, ^©IJI^IOU-i'^j^^A ftfcaS (2 

4) H<kOftBLfcS*iMA* SDUT(n)£, $5>fc, (2 5) 

^^T^D<, Ai/rUtJE VB Oifil VB(n)0 2fl<!:, itf f E » 2p M 
20 NVB ©2if i©th NVBVVB(n) 2 t,i:oTiIEt§Ci:(:J;0, A* 
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DUT(n)= 



NVB 2 



r -SDUT(n) 



(25) 



VB(n) 



^rhX, k-^3>hn-72 2(t ^(DmmXiJ DUT(nK Tfct> 
% : T=L — : r^ DUT(n)£Bf <£>^ffl n ( 0 % ^ DUT(n)^ 1 0 0 % ) 
0JP!bfc_tT, ^0^^—7-4 DUT(n)©A tt ;l/Xmj££H^ b& V=> fc — 

5 ^®«mE&^##-r-5 c: t t) > t— ^ i 3 ^cD#^i&m^ £in^-r 

JiKBOcfc 5 (24) (25) «k D MfPA* £ LT©fa 

— y-W DUT &J$tb& fc — ^ n > h D — ^ 2 2 tt, -en^7*P y ^nia 

**JS?&aBT?«, Md 7f«^tO*5i5tTi^XllTgd ^ 
10 S3Ettfc*£J#3 *l£ tUcfcfe, xfc (2 4) (D*5ail53S©Fdt *U 

&3§£-fc:te:, ^tl6©Tgd SffiffllTSIIIXA DUT ^fe-S^Sfc-r 
S £ Fdt ( 1 9 - 3 ) (D{ }ft(D^m 

15 3^£Md XfyytSTOi^XllTgd CDBtm^I^— ^ SrTgd(n), 
Tgd(n+l), Tgd(n+Md)t*^rct§, S (24) ©£521115 3^ te, 

5$ (19-3) (D{ }ft<D^m (Md+ liCDII) <=>&£^^ Ml/ 
t. , i^XM^Tgd © Bf ^ ^ij 5 s — ^ T gd(n), Tgd(n+l), - , T 
gd(n+Md)^giit§^^ hJ^©^i (XjJ7-m) T?^£*IS„ 
20 b T, £<Dft3*fc£, T gd(n) = T gd(n+l)= - = T gd(n+Md) t t (h 
5$ (24) ©*2l5f C-tf§t>©t^§ 0 

MfSiS (2 4) fcl<fc t>S#ft!lfflIA2f SDUT(n)^^J6-5fea6fc 
FsO, FeO, FxO hOIB^ (1 9 - 1 ) (C^c>TS e. j&> D 55 

3em$nfeii*sffl^6ns. FrO) (i=o, 1, Mr) 
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• 74 # 

Miess (2D Rtfs; (19-2) iz'&?x& *>frc#>nmi£tircw.& 
m^zn&o &rc* Fdt tetuiBiS (i 9-3) iz'&*dx& t>frc®w 
mzntcm&m^Bnzo z\nz<D%$kF so, Feo, fxo, Fr(o> 

5 >*>^ifc&3iDTjasiiSE*r tcbxfe J:vi„ s 

M.m.'P fc - ^ D T^SgT £ o \z b T «k o 

5£ (2 4) ©ifcJfte&Sgfc t-^ia^Tht R^IW^ilST 

gd tn^eti. tamm^m.*?*?—;* 2 0 \z& d^j6 e»n^ t-^ 
10 n«:#^f xssTgd ©it3tffl©««fflt)&«ffl e>n«. 

5£ (24) ©«3¥fci^S3fe*^ia«3Se MfBm^m^^ 

15 BfFiaa^M^^#© 2 1 »#wtc:tt, o 2 -fe>u-8©tB 

2mfl:#*£j£fc&8P &%>©£&£ 7 5 0 TC12*-b©»& (^SHJW^Tte 
i^«8 0 0 t) fc — ^ n > h n — 7 2 2 ©MS©it-r &)V&<1 A 

(mm) hmw-c zjvp'C &xm^ui o ©®£©bshbr t ltwl 

20 >hn-722 tcfc^MS^MiZli©SiS^m0J^l©T;i/^U XAfc«k 0 
fx 5 > W^J^-fATfgt^littRS, 3^^E©+h-r^;i/ 

^•nsiiiifii^FiMr (Dmmft. mzkmwizmm.&w-r&.koiz 

IT^S. Mr+l M© SHU* R(n), R(n+1), — , R(n + Mr) 

25 nflm^Mmts n-D-omm&mznzo ^tt, ^ (2 4) ©«a£fc&® 
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R(n), R(n+1), - , R(n+Mr)^, ffifBiS (2 4) C^4J| (R(n+i) 

5 fUfi, X>>>> 1 (DMfeMi&mfr m^M^T 02 © S^ftR * 8 0 
0 X1<D & *> f£MM.\zWiM-rz> X>>*> 1 ©jSKMifil^fcOa 
8 om^ffi l o t*^f^#ttT^fcJ;5^i^lc«, t«^g& 1 o 

10 1 5 ^iiltSSttt, ifllT 02 OliffiRS 7 5 0 "C 

T*>> ^ifi!T A dtjg^j©^ (WAtfT A <0C) Kite, 

15 (8 0 0 t) fe:£ z Ffl£V>i&& (7 5 0 t^R<8 0 Ot) {dfS^T 

£ «£ 5 b T V> 3 „ 

20 ?Sl8(t tGiBiMXMgTexg, Tga, Tgb, Tgc, Tgd, #fa 
fMTwa, Twb, Twd, MJIMSTwc, m?M.m.T 02 , RtXt-^ 
?S^Tht ©^tl^n©fi^#:O^^filTexg(0), Tga(O), Tgb(O), 
Tgc(O), Tgd(O), Twa(O), Twb(O), Twd(O), TO2(0), Tht(0)£ 

25 k*\z* s t<DW±mm*mm-rz>& ; 5 iclt&d, •fe>tm^fis.n&P#®: i 
8«, x>^> i ©j&s&i^t-e©itffir©^ji:i^iffld«ms^iw <#j*.fc£2 
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S8fitTexg(0), Tga(O), Tgb(0), Tgc(O), Tgd(O), Twa(O), T 
5 wb(O), Twd(O), T 02 (0), Tht(0)£, X > S? > 1 © £&Ifr0# \z 43 § 

\z\%, mm<m$& 3 <Dm^ j p^(Dmm.<DM.mfe. tamcox>>?> 1 comm. 

#jht©^il:i;oT, ^c^M^J; «9 fcx>>> > l tolil^ TW 

10 IS:18te, ±fE30gHilTexg(O), Tga(O), Tgb(O), Tgc(O), Tgd(O), 
Twa(O), Twb(O), Twd(O), T02(0), Tht(0)£, X>i?>10^i 

miz&tfzmMumTw <D&imm\zwim~rz>o z\n\z&v. ^nzo® 
mm^mm<Dm.m\zjG:^umizmM^n^ a 

15 Mt^lfS: 1 8 fci, m 8 07 n — h izmT^-i >)V — ^>MS£j3f 

mmmm.WL*7 j !f-^ 1 9 , m^m.*-?*?- a 2 0 0^10^1 dt £ 
Dfe^<, ^ox, mmmmfe^m 2 1 &och — ^ 3 > h n-^ 2 2 © 

#L3(Dji#§ dtc D t>^^o 
20 >+hM^0f©#© 1 8 £t\ X>^> 1 ©0^ic NE> ©la,JE 

PB. *^,2&^T A > R^V^^y^U«ffi VB 0tfcfcfcWi!£m#L (STEP 
1 K $ <b tc HfffB S^iitia^^^ 2 1 Rtft — ? u > h u-? 2 2 <DM 

w<o i mmftomm dtc £#^>ht-&fcJ6<£>#^>h^>^x' 
copc omzmm-t z> (step2), z.<D^^>h^^7>^^^ 

25 COPCtfMttte, X>>?> 1 TOJ {C3U#Hb£*lT^3 0 

^tT, t>ij-ata»^^l 8^, COPC= 0 Tfe-Sif^fcte, @ 
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xzm^-?**^ -?WLfe$$m tmi & copc ©it vxmrc\zmMvrcWi 
(step 3 ) * o 2 ±>d-8 (Dm^umr 02 © asust r £R5£*r*& 

fc-^ 1 3 (D^^-^-j DUT ^ItHil t ^, ^ tl ^ ft M 13 g 
5 &mWLM^& 2 1 Rtft-^n > h D-^ 2 2 Q jm^^frTS (S 
TEP4, 5) 0 STEP 21? COPC* 0 ir > 

•y-M^tlti^© 18it STEP5T COPC V > h^V >h, 

STEP4, 50|i^flt5, lot, STEP4, 5©^ltt, 

±m^-(^m^mm tmi tio^^^ns^i dtc xmnsnzzt 

10 £&£o 

S^ii^?g2 ll:i:5STEP4©ilH, 0 9 CD 7 □ — ^ 

giMS^2 ll;J;5STEP4 0MIT(j:, X>>>>1 
15 TSH <Dm&$> Da6j£j£>fcj!)f 

fe« XTM (fllfcfcf 1 5 #) £JtS££ft3 (STEP4-1). ^©tf, 
TSH^XTM T&£4§£-, T^t>-fe, X>>>> 1 <DmmMi&m'&<D#im 

iH^gBl 0 BfrikT 3 ^^ja^Toa ©B«*tR&<£itt 

20 MCDUm (M3L\* 6 0 Ot) fc^^-T-S (STEP4-2) 0 ft^ £ £ 

SMR(n+Mr)T&5, 

STEP 4- IT TSH>XTM @ fit f£ 5t # 

S2 is, jzm.mm.T A <Dm%E<D&>mm (isostpei xmntsn 

ST 02 © g^fit R tr^^-T £ (STEP4-3)o £ ^TsSJt £ ft & g 
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fib, i»ii?©i>^>i0ieif, ±mmmT A t% 

(«AtfT A <0t) fctt, *fl!STo2 ©iefl[R*t8 0 0'C(D«k5 

1 3 ©mgfaSifiHlfci^Mfcl&S £: , ^t — ^ 1 3<Z>Sfc|^£Mtf 

STEP4-3TS> ^IIST A ^I^i^ (M fc£T A < 0 "C ) iC 

7 5 0 < C^R<8 0 ontfcStt) iClg^-r^d: 3 lC 1X^5, 
IK, ^©STEP4-3Tif$n5l^lRtt, STEP4-2T 

rt©@iffiR(n+Mr)T?^§. 
15 ±E©i5t:STEP4-2Xtt4-3tSgttR ( = R(n+Mr)) 

^iffcic^^u^m, sgis^2i(t mmmmR*smm^M> 

HPIIMr ©j8H^ l3t§^t§fcJe)©Mr+ Ifl0/t777 RBF(O), 

RBF(l), , RBF(Mr)Oi$STEP4-4, 4 - 5tllrt5, 

:ni:<i;Q, STEP 4 ©MI^^71"§, 
20 STEP4-4T(i, Mr fi®A^ 7 7 RBF(j) ( j = 0 , 

1. Mr-1) fc^bTJB#C RBF(j RBF(j + l)<D^^Effi \Z 

mm~rz>mm&mft s*i5„ nv^r RBF(o>ic^^T^i#$nT 

Ufcittti§tl5, STEP4-51?lt WIBSTEP4-2 

Xtt4 - 3 T?»ffefci83e$nfceaHitRK:, n^yr RBF(Mr)©ffi^ 

25 Mff^tlSo H©i5K:MiffiSn5ny7r RBF(0), RBF(l), , 

RBF(Mr)©ffitt, ftlfn, I&SBSS; (2 4) ©fg 4 JJf © R (n), R(n + 1), 
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R (n+Mr)£*B m T 5 & © h tz Z> . $ , /t 5/77 RBF(O), 



k-^3>ho-7 2 2fc«k5ilBSTEP5©jaifi, 01 
5 0 <£>!7 a — ^ir— h ic^f «fc 5 fcHfr ^ft^o C0STEP SO^It 
tt, St 6 , tGIHm^ia^To2 ^^JtffiO^^Efit T 02 (n)£, WB;ty7 
y RBF(O) ( = R(n)), T&frlS, S Hi fit Jl B# M r ffifcB«te8S*j£ 

(n)=TO2(n)-RBF(0)£3¥£jtJT3 (STEP 5 - 1) ( 
10 #V>T> t-^3>ha-7 2 2lt 7?tf F/A, F/B ©ffi£¥lJlfr 
t5 (STEP5-2) 0 £ y^^f F/A^^cl-^^ DUT 

fcfi-r & u 5 y bwiw\z&\,*xm& " o \ " 1 " c»ssft577^T?* 

D> F/A=lte, ^zl — =t^ DUT &a>D8&£8Djfcj3fJ£©±l6«& 
*^ttT«ltfcaftiWWfclWIR*tlT^«««*3t«cb, F/A= 0 ten 
15. ©«fc -5 fc5*:x — -tV DUT ©tt©WIRj&«fc:;**iT^&V*ttti (±RR4t> 
DUT>TElfif) Sjftjfc-rs. F/B fct, ^kBiT £ k - ^ 1 

3 ©ji^BfritMSfc «fc ^oatttf&ftfttfcttBr sni^S 

"1" fc^^^tl^^^^T^^o ft, yy? F/A, F/B ©ffi 
©*0*8ft», " 0 " 

20 S TE P 5 - 2 <DmmX\ F/A = F/B= 0 T£<5*Hr{Cte, k - * 3 
> h 2 2 tt, HufBS: (2 4) ©fg 1 |0S e (j)© gl&fft S T 

E P 5 - 1 Tlrfcf:ItHbfeile(n)*ilOlt§ (STEP 5-3), 

-TA dtc &fc£»;bl]g («{#) L7c fe©3ft»*«> £>*15. (ft, Ee(j)® 
25 #J8Mifcl "0" 7?&3 0 

Sfc, STEP 5 — 2 ©fiJirT, F/A= lXtt F/B= 1 tg^l^t 



RBF(l), 



RBF(M0© {jfi & , X >^> 1 ©#&!/; Pffcfift^tzHjt (0!J 
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>FD-7 2 2 it. STEP 5-4®iI$tl&lT^©STEP 5 - 

^CViT, k-^3>hD-7.2 2tt STEP5-lT$fefclffi 
5 if^e(n)©5i3E{0l (flfcfrfi) © * Jft A3 * It S e (j)©3i«Elt« 

^x. mm^, (2 4) rik^; (25) (Dmrnzft or, t-^n 

TS0J^A^J-e^ & DUT ©<%E!lt DUT(n)^^m-T^ (STEP5- 
4) 0 -T^^^x S T E P 5 - 1 T5fca£>fc<I^ e (n)©^^{it<h, ^-©^ 
$tifl2Pi£ S e Q)^MtEmts t-^M^Tht (D}t^ffi(D^ft{itTht(n) 

10 t, mUny7r RBF(O), RBF(l), , RBF(Mr)©^ffi{it (=R 

(n), R(n+1), , R(n+Mr)) t^Xl^Tgd (0 2 ^>-tJ- 8 (O 

&n^itFsO, FeO, FxO, Fr(i) (i = 0, 1, , Mr), F 

dt <£>li££#> £>> fu*f25£ (2 4) i:«fc^ S^-x^l — T">f SDUT(n)£^ 

15 ffi-T&o $<bfc, £ CDg#^:x -•x-r SDUT(n)£, A'yr'JIE VB 
©glffiffi (08CSTEP1 TflX»bfc*»rli) &m ViT, 5£ (2 5) 
fcck DMiEf S 21 £: *C J: Ofa- DUT(n)5Itiit5, ffi, X>>> 
>l<Di&W}'&> IIOtCSTEP 5-4©S!ll^fT5^ (StflB^^iM^-^ 
If-Al 9R^*Tfit^1f-;t2 0 ©^S^^i^llff ^tlTV^^a 

20 Pi) te&J3£&* h-^M^Tht ©«l^|t©«0M!fiTht(O)t#^fXji. 
&Tgd ©J£3£tt©SJfl!fiTgd(0)£fcj:, MizS CD 5B D % X>$?>1©5HE 
0H%I$ (#}ffrP#) O^HftT A »S^H;iNIft TW 5t £ tl T 
£„ ^IT, *-n&©308H!tTht(O), Tgd(O)^^ (2 4) ©M^fcffl 

vi&n^o sfc, it^-/u9, 2 o (Dmm&mn -znfe&izfe. 
25 ^nsot^-ni 9, 2 o at*n-£n©&3T?3fc8&fcti^ffi©«sr 
it a* a; (2 4) ©*j|[fcffl^5ns. 



WO 2004/010129 PCT/JP2003/003956 




&^T> t-^3>hD-722lt STEP5-4Tiajbf:fa 
— T" -f DUT(n)<£> U 5 v h#LS£ STEP5-5~5-l 1 TUff i"&„ 
Tfcfr-^ ^zl-xW DUT(n)^E)f^OTPS^ (0!l3.fc£O%) £ D /h 
$^^Sj5^flJ©fb (STEP 5- 5), DUT(n)<TI&{i!T&£ JH^lC 

5 DUTCrooit&gifWWfc*© "Tisfi" icis^bisT (STEP5 

-6)o ^VX. ZL<Dt&, F/A (STEP 5 - 2lrfffit 

^y^^f) <DW.%: "1" &£i£5£T3 (STEP 5 - 7) 0 

DUT(n)^TPSiiiT& ^ — "r A DUT(n) 

timm<D±mm (wa«ioo%) <£ o "b^ti^f^s^jufts (s 

10 TEP5-8) 0 DUT(n)> _fc Pl{* T & £ « IC « , DUT(n)© 

ffi£I*fW«Jfc:*-© "±ISfit" fc^^biST (STEP 5 - 9)„ 
21© itftfB? r?^ F/A<E>{fi£ " 1 " ti^tS ( S T E P 5 - 1 

0)o m> TPSfit^DUT(n)^ JhlBteT! DUT(n)<0fit«S 

i$n, una 7 5^ F/A©«ttt "o" fcis^^n^ (step 5 - 1 

15 Do ^i}ai)l:-^3>hO-7 2 2ia§STEP5Cj!!liSII 

STEP7-1 3{;^t®ISifTt5. ^©lltt, 
3 CDj©^E&jJb©fe86©M3®T?2fe D % STEP 7fc*^T, fc — ^ 

Jilfite THTLMT (09* « 9 3 0 *C) & ±T? & £ 5 ^ ifim Br £ tl £ . 

S^tfHCte, T ht^ THTLMT tJftofci 

25 Wte±lB±l&ffi THTLMT K±fc±#t« i t fet^L 5n*. ^ £ Tf, 

^H^^fii-C^, Tht^THTLMT & & £ tfcli R# W" (09 « 3 ^„ 
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&t> t-^ off mmmm^^v) kk±, mm\^fcm^\z, t-^i 
3 <Dmn&MWTTz> £ tits. 

^(Dfatb. MfBS TE P 7 T?, Tht<THTLMT T! ^ 

y^u&mn^wt 1 ±tBb-^ off iSjE^M^tn^-rsfe*© 

5 *<i/>h^')>^< > 7 TMHTOFF <D {it & -LIB t - ^ OFF j!5£P#^^ffi 
^-r^Bff^ffl TM2 fc«jebT:fc< (STEP8)o ^UT, ^^it^ 
fc»> fc — ^ 1 3 ©a««flE»rU&v>eD-e, ■fe>U-fift<WH#a 1 8 
§ffi& bfc 7 ^ ^ F/B (@1 0©STEP5-2Tflt§77^) 0) 
"0" tzUfe-r* (STEP 9)o 
10 — 7^ STEP 7TTht^THTLMT T^Si^ttt, ±.>^M.mm 
jjfil 8tt, * >7 > h >3"fV TMHTOFF "1" tfftt;*7 

^7>hy^>Ufct (STEP 1 0), 2 S , Z.<D%V> h&K7>& 
-f T TMHTOFF ©It # "0" fc: o 5 t* & fc> ^ > T ht ^ 
THTLMT OD^MO*^, MSB b — ^ OFF j£3EI$H TM2 rt« iK ffi b £ # 
15 S^SWWfr* (STEP 1 1) 0 

TMHTOFF^ 0 T & 5i^l:tt, Hf3 S T E P 9 T7 7 ^ 
F/B "0" fctftjefS. TMHTOFF= 0 T & 3 £ te, 

fzL—'rJ DUT ©<DS : &«t&!&fWWK: "0" fcHS^blfib (STEP 
12), SSfcl, 7^ F/B ©fflfe "1" \ZWLMT^ (STEP 1 3). 
20 itt, STEP9T?77^ F/B "0" tit^nfci^lCtt, 

-fe>U-fi£ftlffl^g* 1 8te, 5*3.-5^ DUT O^felfi (MISSTEP 

5 o^sTPm^nfe«iiTfit) KftoT/^xmjE&Bi^Lfc^ t — * 

51*HIS&^##b> ^^^l — DUT JCJiSUfc^^TKb — ^ 1 3 
jlft^-frSo STEP 1 8T77^ F/B © ffi ^ " 1 " fctBJSS 

25 n&»-&fc«, i 8 t-^ i 3 oamiHigs^/i 
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±i£<D «fc 5 l;lTSTEP7~STEP 1 3 \Z&fr> Z> t&m ( t — ^ 1 
3 ©jfifcB&lfcfl&S) £#lfTbfc^ % t>Wii?t 1 8 fcfc, 
Mf3#^M^^if-A 1 9 ^^m^M^^if-A 2 0 ©MHO 1 mMfr 

(omm dt sr^C7>h'T^fcfe<z)^^>'hy^>^-i'"T cobs (Dm&m 

5 iT5 (STEP14)o Z.<Dfi^yY^^y^^i^ COBS ©MW:> X 

l ©#}WjHf roj \z®M<kznT^z>o 
fit, ^ >+J-ia*MfP#I£ 1 8 te> COBS= 0 -V$> zm-Brlzte. W 
mM^-^if-A*l 9 %.Z£m^M.*~7*?-n 2 0©il©ii dt lC*B^ 
T^^-T^^^PtK TM3 (Itl(iSTEP3® TM1 «kDt>fiVO S 
10 COBS ©fit VXmi±\ZLl9L&Vr£& (STEP 1 5), WfiXMmTgd 

(o 2 8 ©ffi««r»fia#©i*#x»flf) ^i^t^Mii, ^ 

& (STEP16) 0 STEP 1 41? COBS=£ 0 X$>Z>^ifi\Z.\&. 

15 -fe >-tf-2SMJfl?^IS: 1 8 STEP 1 7t COBC ©I$^^>h^ 
^7>b, STEP15, 16 Offli§li&-r5. fi£oT, STEP16 
©11^, ifB^-rTtSJ&I^IKI TM3 CiOi^^tlSSi dt T^ff 

$n§^tt^-&. H±R«tfcfii^B 8 ©*-r yfr-^xDmmx 

20 ±IBS T E P 1 6 ©Illi, <k OftttWfcfci:* |1107n-ft" 
Wm.M.jr t/lf-A 1 9 fc<fc 0 * STEP16-1-STEP16-6© 

mw&m&Mft b> o 2 -fe>-y- 8 ©saefsm fi^T©i^7iSTgd 

©#£;£ fit ^^86^0 STEP16-ltlt I>^>l©0Kt NER 
25 tXflft&EE PB ©Jg«©^mffi (tlBSTEP 17!®#$nfcSlftt) * 

fflViTMiB^: (7) \z cfc o «£3S/t7 * — * v g j&t** sn& 0 W, d© 
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mm^5 *-&Vg ©«tt, X>>>> 1 ©jfiEHBSSfclJ; 0 f&fBsS (7) 
0HEtHjB**t 44 1 w SiSAfccfc 3 5S$fl^fcVg= 1 

&V>T, *filt^if-;tl 9Kt> ]WfB5$ (1) £S^TX>>?> 
5 1 ©3E&4*- h 2 T©*#*ffi&Texg ©jt^teSSffcHt-* (STEP 
16-2) 0 lTfot>t>* X>>>> 1 ©0i|gife NE RtfBK&JBE PB ©S!& 
©IfcaWtfr £m^©^y TMAP(NE, PB)£:£ 

J6, £© TMAP(NE, PB)£, mft TsUmTexg ©it^^it©^ 

&{fiTexg(k-l) (mm<D-y--( ? )V$"( 2±\z33tfZ> S T EP 1 6-2 Tsfc 
10 tbZntcm) £ snfc^i&Ktex ©te£&/BV*Tfl&fB 

5$ (i) ©*3a©M#^fr5o cnicfct), s^xia^Texg ©&rfc& 
fi3tffiTexg(k)j»«d¥tH$ns. life, x>i?>i©T-r 

©*&£««, mm<D&5\zx.>z?> i (Dmmmmm <*&»i$) ^© 

B#fc&ffl£ftfc;*:|lcmST A XUill TW ^SJS8ffiTexg(0)t LT 
tg^StlTcfeO, x>5?> 1 ©3?HEW&«, ^86T^ (1) ©m^^ff 
•5 ^"©?U^{ttTexg(0)^Texg(k-l)©ffi t bTfflVi e>n^o 

20 tH3«»**:/U , -/t 1 9 te> ( 5 - 1 ), ( 5 - 2 ) fcS 

o'^TSufB^^^^®^ 3 aTCi^XMTga ©fffejeteR tfSI^'W 
SITwa ©ffi^ffiS^tBT^ (STEP16-3). -T&;b*>, 
7lSTga ©«l^fit©^ft{itTga(k) ( tff Isl © +K-f ^ ;P ^ -f A (C*3 ^ 
STEP16-3 T^fe 5nfe««flt) i^fllTwa ©itJfete 

25 (Dmtem (.mmw-i ^j^^ai^h-sstep i 6-3 -e^^ 

fcfcfrffi) gtfSB S T E P 1 6 - 2 TflSfc^fcB L }fc*MX2iL^ T exg 
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#85 • 

(DmizmomtEm tutas teph-i xwmvr^mm^^ * — * 
a-yir-m 9©ii0iii dt vmt&m^xMmjz (5-1) 

momW&ft? d tt> »*7l*Tga ©*f&fcj£j£4tTga(k+l)& 
5 ^js6^>. 

^-fAi^it§sTEP 1 6 - 3x^tt> e>nfe«if{fi) spurns 

Twa ©i(fe5£tt©5i£Ete ( ft m ©U">f 2 ;V ^ A iC & ** § S T E P 1 6 
- 3 T?3&«> 6nfc*«flt) &t>frV&M#) *> ntc )\>&WCB a, 

10 C a©^[3St^#^®^-yif-A* 1 9 (DllCD^i dt ©fit £ §fl§ V>T flf 
IBS: (5-2) <Z)£f52<Z)?SI3?£fT-5 C t^flSTwa ©§t£:& 

H^ITwa(k+l)^^}5 So 

15 A Xtt«Mja« TW ^^n^nolDSIifflTgaCO), Twa(0)tLtlt^ 
nt^D, X>>?> 1 <DjgtelBS&&. #J&T5£ (5-1), (5-2) <D 

mw&ft5 tftictt,. -en &®«j8HiiTga(0), Twa(0)#fn^nT 

ga(k-l), Twa(k-l)Olil/Tfflt^n5. 

^sta^-if-n 1 9 fct, MI3^: ( 6 - 1 K ( 6 - 2 ) fc« 
20 ^^TWIH^^^^®B§ 3 bt©i5?xaiTgb ©JtJtffiRtK^^W 

fiiTwb (Dmfem&wm-rz (stepi6-4) 0 
stepi6-4 T^fe snfesfn*) i&^Twb (om^m 

25 &*«rtt) WIBSTEP 1 6-3T^lCf tHlfci^Xfi^Tga 

©nutu©^}^ hestep i6-i •v^mufcrnm^?* — & 
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ar?*?—n 1 9 oiioii at ©ft t &m v^t striae ( 6 - i ) ©;& 

5a©«gt&fr -5 £ £T> i^XilTgb ©§t &fcji5eitTgb(k+l)& 
5 S^XlgTgb ©;!t^ft©5affiftTgb(k) (MHIOi^-r ^ ;i/ 

^-fAi:*it§sTEP i 6 - 4T^se> e>nfc#iffii) iitss 

Twb ©it^ft ©^iftft (IG[lI©1t-r^;i/^-rAfc^tt^>STEP 1 6 

10 ISsS (6-2) (DftmoiWiW&ff z> Z. £T> ilfllTwb ©Sr&fc: 
f£ 5fe fit T wb(k+ 1 ) & 3& se> 3 o 

15 nt*0> X>>*> 1 <DMfefflife&. W&TiZ (6-1), (6-2) © 

mw&n-o £%\z\z. ^nt><D®mmTgb(0), Twhw^nfm 

gb(k-l), Twb(k-l)©ft£ iTffl V> £ *l£o 

^aai^-^if — a i 9 «, mm^. ( 8 - 1 ), ( 8 - 2 ) \zm 
•3Kxm&m&mm.m& 3 cTot^xiiiTgc ©jtjg ft an 

20 ^Twc ©Jt^ft^HLffiTS (STEPl 6-5)o Ttet>?>* ffltfXM. 

mrgc <Dm>£w.<Dm&mTgc(k) (nscD-'f^j^^Ac^itssT 

E P 1 6 - 5 &nfc««fH) iil^Twc ©3t5£ft©5iffi 

ft (iUKD^^JV^-fAHMSS TE P 1 6 - 5 T 5£ J& £ *X S $t 
ft) «h. ilBSTEP 1 6-4T^};IfflUfci^XfigTgb ©#£*£ 
25 ft©IS«Elti» 1IESTEP1 6-1 T? % fcB b & gftjg rt * — ^ V g © 
5ia£ft£> » y^feS^^nfctriVMA c ©IR^illt y If 
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-A* 1 9 OffilfiD^i dt <DW.L&m V^TMIB^ (8-1) <£>*r52<Dig 
jUSfr^ £ i"e> S^Xfi^Tgc ©Sfffc&Jfcj£teTgc(k+l)&3&«>£. 

t^XStTgc ©Ji£te0 5iSEteTgc(k) (B&H©it-r * )V 
r^Afc&tt^STEP 1 6-5 T2££> €» nfeSifffi) i, ft&i£i&^T 
5 wc <D#!j£te©5iaEH (iHI01^^;^'fAIC*ttSSTEP 1 6 - 

5 T^«e) e»nfeMfTffi) ilBSTEP 1 6-lTltilt&^I/l7 
^-^Vg OSftfit, & S^Cae>^£> £ tlfe^^^^icB c , Cc, 
D c ©teRtXSE&i&^lf — /t 1 9 <£>i!!tS<£>J^#! dt <Dffi££ffl V>Tfu 

(8-2) ©*®(DSI#&fT5 £ tT, fcfe&i&^Twc ©«r&&:«l 
10 ^fiTwc(k+l)^^J65, 

xMin tw ^^-n^nosjaiitTgcco), Twc(0)iittt$n 

T*59> X>S?> 1 *J3*e>T:£ (8-1), (8-2) (Dm. 

15 J)t*ff 5 t €T Kltt, n £> © fit T gc(0) , Twc(0)^^n^tlT 
gc(k-l), Twc(k-l)<E>fii<h UTffl V* £>n<5o 

i^ltyf-Al 9tt, H&fBsS (9-1), (9-2) \zm 
r3\f*Ttfl&&ftW$8.m& 3 dt® (0 2 -fe>-y-8 <£>iBSH0r ifi^T ©) 

i^x^Tgd ©tf«Rt;iifMtTwd <Dmmm.*wm~rz> (s 

20 TEP 1 6-6)o tfetcfe, i^XfilTgd <Dit^it<D^^ffiT 

gd(k) (suiEi<Di}--f^;v^-rAK:*5tt£STEP i 6-6T3<a£>£>nfc 
*§Hfi) Twd ©ii5£ffi©i§i«« (Mm^if-f ^;i^-r 

AiC^ttS STEP16-6 T3£j£> £>flfc*§Hii) MfB S T E P 1 

6 - 5 TSfcfcHtm bfc##;*ffl&Tgc ©*i3tffi®S«E«tt. MIBST 
25 E P 1 6 - 1 TUffi bfc^jgA 0 ^* — ^ Vg ©Sl^Effii, &e>)&>C«>Jg 
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dt <Dm£&m^TM&7& ( 9 - i ) <Dftm<Dmw*ft5 m% 

5 Twd (Dmfem<DM&m (mmW'C ac^^sstep i 6 
c d a ^rz+F — n i 9 (Drnmomm dt ©it^ffl^ti 

(9-2) Oq&SOtt^^ff 5 £ tT, ftUffiSTwd ©Kffcft: 
fi^ffiTwd(k+l)^^J6§o 
10 Itt, WXlITgd R^iltfSgTwd ©«I^Htt, B&i£©«fc"5K: 

iXfemmum. tw #*n^n©*jS8teTgd(0), Twd(0)ibr^s$ 
nt^o, x>^> i (DmmmmWi. io&tss; (9-n, 0-2) © 

15 gd(k-l), Twd(k-l)(Dfiit LXfflVi e>n^> 0 

T E P 1 6 - 7 ©#LS&^fr 0 2 t>t8 O^^M^T02 JttXb 
-^i&STht ©JtjfcttSffifBiS (10-1), (10-2) tS^^T 
tJ?)^. T&toti, m?Um.T02 ©jt*£{ifi©^«ffiT02(k) (MHI© 
20 U-'f ZDV&'t AfcfettS S T E P 1 6 - 7 e>*lfc«$Hii) t 

SSTEP 1 6-7t^fe^nfcIiI) ilBSTEP 1 6-6T 
tti$nfei^fXtSTgd ©fi^{S©^^E^itTgd(k)(i:, it^gB 1 
0 ©l*lg&©^^;©M^T A ' £ LT0^SST A ©^ffilit©^^E{ilT 

25 A(k) (Bi 8 © s t e p i t b m ) &£>^Cig>^8e>s>nfc 
^^^v^icAx, b x (DmRtsm^m.^- ?*?—rt 2 0 oiio^i dt 
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( = mm.m.^yif-^ 1 9 oiiojii) vrntzm ^xmm^ ( 1 0 
-1) (Dftmomnzn o zl it, if HT02 <D%ifctem%.mT 

02 (k+ l)*$ttb%o 

if M^T 02 <E>t£5tfiI<Z>3tftfiiT 02 (k) (taiei©-^^ 
5 Ai^^tt^ S T E P 1 6 - 7 e>nfc«§Hi) h — ^S^T 

ht ©#£^ffitf>glftfiiTht(k) (i@01j-<^;^^Afc^^-5STEP 
1 6 - 7 T?2&£> £ tlfc*ff{il) if g& 1 0 ©ftg&cD^^cDM^T 
A ' t lT0^fi!T A Otffll0lfiiT A (k) (0 8 <D S T E P IT 
^#U£:«§Hii) — ^ DUT £>5I3E{fi DUT(k)£, & S D 

10 86^8?) Sn^^E-r^^^CC x , D x ©IHl^if It^-tf-A* 2 0 

momm at <Dmt^m^xmm^ (10-2) ©^s©?n^^ff o z\ 
>i?> 1 (Dmmmi&m u&mm) iz, t(Dm\z^m^nr^±mm.mT A 

15 XMlfig TW ^^-n^n©^3«!filTo2(0), Tht(0)iLTt£Sn 

t^d, x>s?> 1 ©M^nsm^ loa^T^; (10-1), (10-2) 

<£>ig^£ff -5 <h^ic«> -etl £ O^JSIifit T 02 (0), Tht(0)*^tlf nT 
02 (k-l), Tht(k-l)0f tbTfflV^ni). 5£ (10-2) T* m 

^ Z> 5 s =l — <t << DUT(k)te> S*65tC«M5zg<D S T E P 5 7?ti — ^ 3 > 
20 2 2 ^#>fc*fHfiT&3 0 <H b > itulHS TEP 1 2Tfa~ 

<y-w dut <dw& " o " ^am^tife^-g- (t-^ i 3 ^©am&jt^ 

T^^) ICte, ^©{t^sS (10-2) T/BV>£>tl£o 

^iilM Lfc-fc: >D-lS0J»?t 1 8 ©JUICioT, 0 2 -fe >+T 8 

25 3 ^(ommimtitffflwznzo z.(Dm&, i <Dm&mi&m%: j p* 

* 15 Mm T A #s ^ & ^ £ |& V* T , 51 ^ w £ « @ ^ it R j&t 8 o 
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mm) \zmisrc&mz&i£\zm&-?z> z. £^-e^> twrrau ^©^^ 

5 ^t^TtSo 

fit, ^lH^^Tte, \ZttlTZ>m'MXJ] tLTlDfa 

— DUT te, m^M^Toa (Dm^mt g^ffiR <h ©fi (ifM 
H) e £J&t;fcflMA*J&# (2 4) ©mi3S^^^23S) 

— Frty?J&ft£VT<StS£Pi\Z, H — ?M.mTM (Dlfefei&lZfo'Cfc. 
10 fflffiAtUftfr (5£ (2 4) <DH33g) £-^tTo Z.<Dtctb. SfM^T 02 

^ @ ^{g Rt^l/T^lbfctt(I, 3 O^jx — DUT <D 

15 mizfcVfcmmAtjj&frfey << - F/t^^tiTois^feOo 

2£H««iTte, — 5^ DUT te, ifMT O2 0ll 

<D^aW&ME£&<5#:ffXMlgTgd (D*iS^^|iSCfc:$iI'#A*^^, 
f MfBSjg^SL F/F /£#Uopfd ^t>^T^^ 0 Jn*.T, £ <E> 
ftit^SL F/F fifc#Uopfd fc^^gfcFdt <£>##7. MS^MfB 

#§0 $H£, SiS^SL F/F /&#Uopfd \Z%Z>%WF d\. ffi^ JtfflW<DT 

jvzf u x&\zm-3^T&:%.isnT^ z>fz®. xM.rn.Tgd omwi\z 
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§ o 

2B\Z, -x^l-^^ DUT if!gT 02 <D R 
A#/&#, ffcfr-fe, MfBSjig^fil F/F j&#Uopfr /&#£fc^A,T 
5 V>£„ L#>&, SIB SUB F/F /&#Uopfr ^.EM<£>7 

R KUSDfcttflf AAjfca-i §nt^5. £©£:8&> ffrfc, IMR^i 
>S?> 1 <Z>jS«M%iS&<2){&fiffi!|&m (6 0 0 t) ^51t0illlfi 
S (750 < C~800 < C) fcUOtfo Mil A* DUT /&t-Rf#J 

is (x>>?> i <Dfei%mmvtm) \z&\,*x, mmti\zxmmmR*&m. 
mossn ( 6 0 010 ^siogii (soot:) ic-Kjm^fc 

M&\Z&tf% k — ^j&flgTht, ^fi^T 02 * ^o.-^^ DUT CD^fb 

^Jfi^ffiOckStefc-* 1 3S«»l/&»^C*Jt5k-^fl*Tht, 
20 iPf^M^Toa* — y-* DUT ©^©$1^ *m L, T V> 3 . Sfe> % 

^ (2 4) ^ mmm.R izfovtzmmumm f/f /&#u 0 pfr (^ ( 2 

4) <Z>|&4^) &|SfcSUfc^&m>T5 2 3. — y>f DUT ^^86Tt-^ 
25 1 3 &mWTZ> «k 5 bfct)©t$§. 

2^6K6jl^«fc5fc, @*HliRfc:jfci;&* 
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#92 • 

ISM F/F /&#Uopfr £5*^ — t-^ DUT #^tffc«>, S^ffiR^^J 
^^.-^-^ DUT i)mjzte?3:2>0&MZ-2>Zttf'V%Z> 
£#\Z, k-^jamTht ^m^M^T 02 © 51 1$ & ~ A* ^> a. - b £ 

10 UTVi§„ Sfc, 11150^77 q «Jt^^l^^ttSm^®mT 0 2 ©^ 
^(D^^^^ IT V>£ o £ © Jt^m, 5$ (2 4) ^y^XlgT 
gd fcj£C&ftjlI^t§L F/F /&#Uopfd (5£ (2 4) Oil 5 Jg) SrEfcicb 
fc^^ffl V^T^n- — ^ DUT §^Ji)Tt-^l 3 SMit§«fc5 \Z V 

15 i^Bl 3*5W5ii>S:J;5l:, *mt&mmTfe, ##Xi&fiETgd \z 
JfcDfcgjg^SL F/F /&#Uopfd — ^-f DUT At^tffc*, 

& 0 T & 3 © T , PI— «^^^t> b < « iwi — mmffiftlz-o^Tfe. w, 

^SW^^te, fJfBia iic^ufe3>h n-;i/a- y h i 6 ©t> 
•y-Mmaiitaf i 8 ra, ^ ©ii^^tbt, m 1 4 ©:/ a y z m\z 

CO 

25 7j<-?& 5 fcsKkfi^^if-^ 1 9 » m^m^-^if-A* 2 0 , g«4Bflg£ 
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m-T^^ 0 *iifi"e«, mmmni£¥&L3 ix.xst-?3> 

2 l &<^t — ^ 3 >hn-7 2 2 o^^MS^Jl^l <hlRl — Ta5^»o 
5 g HHiitgfe 3^ i£ 3 1 fcfc, O 2 t>-9-8 0fc-^MgTht OSIfiR' 

3^M^T 02 * ^> — V> h<D £f£2>m\»l&&2>o * JIT, 

*^Jfi^fiB-rt4, lilltf^3 lfcfc, MfBSfl 1 *Ufi^l6-eKWU 
10 fciolCl^^n^ifiatToa ©StltR (MIBEI 9 ©«iafc«k t) 
lt^n§lifiR) <fc 0 fcffiJtffi DR (i^.HlOO'C) fctt^VMit 
R + DR&, t-^2&^Tht ©lilR ' tbTtSt§J;5fCbTVi 

§@g!R' tt, liufBfg 1 HUSTB^©^^^ g^fit^JLBf F*lMr 
n5±5K, 0J|3?A# t tTOja-r-f DUT SI^ftttSfeOT 

^corn-Bis ^mmmm^\t, mimnm&<D%<Dt.m&* t-^ 
sdut sitBb, ^ e> id-e©*^-x3."^-r sdut MfBiS (2 

5) l£«k*K /^yf'J«]E VB t fS DTtiEt § ^ i Tf a - t ^ 
DUT «k 

«kDI#Wi:tt> ^HMMTfci, fc-^M^Tht t^nfc^tS 
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9 4 



5 (n)= T ht(n) — R ' (n)£ £S b <fc # , fufB£§ 1 **»*©»^tW 
«©#*.;frfc:«fcoT, (11-1), (11-2) fca£TH>T, # 

S: (2 6) HiD#i^tl5, 



X1(n+1)=ct>' -X1(n)+G' ■ ASDUT(n)+Gd' ■ ATgd(n)+Gr' -R1(n+1) 

(26) 

fiU X1(n)=(e'(n), Ae'(n). ATo2(n)) T 
R1(n+1)=(AR'(n+1), AR'(n)) T 
G'=(0, Dx-dtc, 0) T 



Gd' =(0. 0. Ax-dtc) 
0' = 



1 1 0 

0 1— Cx-dtc— Fx-dtc Cx-dtc 
0 Bx-dtc 1 —Ax-dtc— Bx-dtc— Ex-dtc 



Gr' = 



0 0 
— 1 1— Cx-dtc— Fx-dtc 
0 Bx-dtc 



10 SDUT (/Xyy-U«JEE VB *^2pflt NVB iC^LH £&<DfflfflAtl) te> 
(2 7) OffPffiNgC J 1 £*/Mt-r3£5& A SDUT (5£ (2 6) 
OtfJV±T?©«»X*) §i^lfefe©ttT> 5£ (2 8) 



15 
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9 5 



J1 = Z[X1 T (n)-Q0-X1(n)+ ASDUT T (n)-H0- ASDUT(n)] (27) 

n=-M+1 

JIU M=max(Mr, Md) 



SDUT(n)=Fs1-Ie'0) +Fe1 -e' (n)+Fx1 -To2(n) 

j=i 

Mr 

+ Z [Fr (O-R' (n+i)] +Fdt' -Tgd(n) (28) 



i=0 



5£ (2 8) <Dftm(D& 1 3 m&-C<Dffi$&F si, Fel, 

5 Fxl m4m\Z^t>^mWcFr' (i) ( i = 0, i , Mr) m 

5 miz&t>z>m$k Fdt' ^tn^en, (29-1) ~ (29- 
3) \z&v) #^.en5itt$5„ 



WO 2004/010129 
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9 6 



F1=(Fs1. Fe1, FxD 

= -[H0+G' T -P' -G']" 1 *G' T- P' ■ O' 



(29-1) 



Fr12(1) 



Fr'(i)= 



Fr11(i)+Fr12(i+1) :i = 1, 2, — , Mr-1 



(29-2) 



Fr11(Mr) 



:i=Mr 



Fdt' =It-CH0+G' T -P' -G']" 1 -G' T ■(4T' T ) i -P' "Gd'} 



i=0 



(29-3) 



P' =QO+0' T -P' -O' 

-CD' .p' -Q' .[HO+G' T -P' ■G']"-G' T -P' -0' 

£'=Cp'+G' -F1 

(Fr11(i). Fr12(0) 

= -[HO+G' T -P'-G']" 1 -G ,T -(^' T ) M -P' -Gr' 



i^fiMr ^.zsm^^um^^mmMd ^mmmmxumm^ 1 mm 

5 bTfe^V^o &tc, 5£ (2 8) (DffigtLFsl, Fel, Fxl, Fr' (i), F 
dt' ^flt)^ (29-1) ~ (29-3) ©5£SiSSi V(Dm&m 

6> officii ^TftJIfi? A # DUT £3i<J£>£ J; -5 Cbtfe «k (£©i§-&{;: 
tt, Fdt' te^Z h)lLfcZ>)o 



(1=1, 2. — , Mr) 
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ffflBiS (2 8) ifi, *mmwn~?\i-?^> FD-732l:J;Dt- 

SDUT(n)£Mfc-^ 3 >bD-73 2<Df|i!lt2?M3<£>"tf--'r 9 )\>9 ^ & (M 
5 SB) (28) tc J; D^#HttB-r<5o ^bT, t-^n>fD-7 

3 2J2, MfBfg 1 SliSJ&tBtHflSfc:. COi*(H«A* SDUT(n)£> 
MfBiS (2 5) fcckDAy ^UmJEE VB fc: Jfc C T W IE "f" S £ £: Id <£ 0, 
^3. — 5^ DUT(n)£2fc£>£. ft, 5£ (2 8) <Z> £f 52 & * HuSBfg 1 

10 (2e' (j)£^tyJS~T 02 (n)£^tr3t£^) 

tc^DfcM«HA*^^T?fe§- (2 8) ommmim (sf 

15 r' (i) • R' (n+i)©3S) #5231 5 m ( T gd(n)£^ tJJg) <h«. * 
dT, ^ (2 8) ia?)S*MA* SDUT(n)S*«)Sfc«>^iK. 

^ (28) ©SllftCi&K&fc: — ^ffiflBH e • te, ffffB^^M 
^-^if-A* 2 0 *c «fc D 3&*e> e> tife fc-^^^Tht ©f£^{g©*$Hii 
25 itufBStlffitS:^^ 3 1 HJ: 9 MI3 @ ^Hftf INffWr wiO^r^ $ )V$ 



WO 2004/010129 PCT/JP2003/003956 




5 (t a <o , c) &i^t, itwcseiiR' o ovf-m 

^l^filtfe-SS 0 O'CJcOfcBf^fit DR 0 
Ot) £ttiS^Sm ( 9 0 0 t) l:t^$ni>. £<D*§J£> 0 2 t>f 
8 ©Steffi 1 0 0filT o2 tt, RBS&Wfc, 8 0 0 ^©fi&fcfflfl? 

15 0 0 «C) «k D fe±fB^f^{fi DR ^^iHV^iftS (7 0 0t) «»t-^ 1 3 

ViJ®^- (T A < 0 "C) \Z m^ffi 1 0 ©ilfilRS 7 5 0 < C^R< 
8 0 O'ClCtSctfc^glT, k-^l 3©iifigR' 8 5 

20 ot^R' <9o o x:izmi£zti, z\niz& k> > t-^n &j&mwtlfe 
£&s©a*niii£n5, 

zl-^J DUT te, t-^M^Tht ©ft^ffi £ Stf^^R * tOiiC 
«Cfci»AA^ (MIB5S: (2 8) (Ze' (j)£#tf3£t) R 

25 1X^2^ (e' (n)£^-tTJJO) £ > ifSST 02 ©i^Il^DfcilJi 
A^Efc# (lffliBa* (2 8) ©fg3:3t) tS7^-P/1^^ibTt 



WO 2004/010129 PCT/JP2003/003956 

?=l-*t4 DUTfcfc*, #^fxa«Tgd IdjCUfcttWA*^ (5* (2 
8) <Z):£Snff§ 5 T%<D 7 A — Y y * Ff&#) <t , g^ffiR' iZJfoVfc 

MWA*mft (2 8) <Dj5mm4m<D7 * - xv-vmft) t 

oostep 5 - 4©ffii) £ %©-e$so-e, miBH 1 £ 

Ti»A*tl/T© DUT §&#c£jfc*r* fc£>-e&£o it 

St, MiB^: (11-1), (11-2) £££a6<5<i:, (3 
0-1), (3 0- 2) £ n 5 . 
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100 



Xz(k+1)=Az-Xz(k)+Bz- ASDUT(k)+Ez- ATgd(k) 



(30-1) 



ATo2(k)=Cz-Xz(k) 



(30-2) 



(HU Xz(k)=(AT02(k), ATht(k)) T 



f 1— Ax-dt— Bx-dt— Ex-dt 



Bx-dt 



Cx-dt 



1— Cx-dt— Fx- dt 



Bz=(0, Dx-dt) T 
Ez=(Ax-dt, 0) T 
Cz=(1, 0) 

£fc> 5£ (30-1), (30-2) frZ, # 5£ (31) 

AT02(k+1)=Cz-Xz(k+1) 

=Cz-Az-Xz(k)+Cz-Bz- ASDUT(k)-4-Cz-Ez- ATgd(k) 

(31) 

5 ^, (3 1) It itufBjS (1 1-2) tH^UsST?* *K 5£ (2 

2-1), (2 2-2) ©fitf f Ttibfcff^Az SlZS^Z h)VBz, 
Ez> Cz £J1 V>TfufE5£ (1 1-2) &m%$C#>r£'b(D*T:&Z> 0 

^HJS^Tte, ffffBiS (1 2) fc<fc D^«$n^BfflBm^ 
?S4ifM e ©0r^Bf R5l£(S>^<fb* (M^^fc*) Ae£, Ae(k+l)=e 
10 (k+D- e (k)fc<k 0 ^^f^o £<D<h#, Z(Dfem&2i. ±155$ (3 
1) t ft S , ^SC (32) Wft e» tl £ o 

e(k+1)=e(k)+Ae(k+1) 



=e(k)+( ATo2(k+D- AR(k+D) 



= e(k) + Cz • Az • Xz(k) + Cz ■ Bz • A SD UT(k) 
+Cz-Ez- ATgd(k)- AR(k+1) 



(32) 
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10 1 



^H, Z<D7& (32) Mttt (30-1) t&ttbZ t, 
(3 3) ^#£>*l3o 

X2(k+1)=<P2-X2(k)+G2- A SDUT(k) 



G2=(0. 0, Dx-dt) T 
Gd2= (Ax-dt, Ax-dt, 0) T 
Gr2=(-1. 0, 0) T 

z.<D&. (33) *mMMmiz£>tfZ> t-^n > 2 2 

ifMIiet, m^M^Toa OHIf^Btm^©^^* A T 02 
t, t-^M^Tht ©m^Bt^^^^'ft:* A Tht <hy^ <E>&3^^»^ 
^h;i/X2(k)= (e(k), AT 02 (k), A T ht(k)) T Tf tb Z> . 
fib, ^USS^^Tfi, huIBS 1 *Jfi^»i:lRl«©3g*JcJ;oT, 

h-^n>hn-^2 2 (Dmaoit-r ^ji/^^Att, st^ja^if — n 
2 o -if — a* i 9 ©£n.s<E>jig#ick o fes^feotts, fi£o 

-5 2 2 <DM3SOj^^ dtc ^©^S^iOttn ^^fflViT^^ 
(3 4) LfSi&o 



4-Gd2- ATgd(k)+Gr2- AR(k+1) 



(33) 



i!U X2(k)=(e(k), ATo2(k), ATht(k)) T 



'1 1— Ax-dt— Bx-dt— Ex-dt 
02= 0 1— Ax-dt— Bx-dt— Ex-dt 
[p Cx-dt 



Bx-dt 
Bx-dt 
1— Cx-dt— Fx- dt, 
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10 2 

X2(n+1)=(J>2-X2(n)+G2- ASDUT(n) 

+ Gd2 ■ A Tgd(n) + Gr2 • A R(n+1 ) (34) 



*IU X2(n)=(e(n), ATo2(n), ATht(n)) T 
02= 



'1 1— Ax-dtc— Bx-dtc— Ex-dtc Bx-dtc 
0 1— Ax-dtc— Bx-dtc— Ex-dtc Bx-dtc 
JO Cx-dtc 1— Cx-dtc— Fx- cite 



G2=(0, 0, Dx-dtc) T 
Gd2=(Ax-dtc, Ax-dtc, 0) T 
Gr2=(— 1, 0, 0) T 



JKD^>M/5£ (3 4) izm^^X. Wtm^M.MW TJVzt U X A «k D 
k-^3>fD-7 2 2 *S***S*ft9fl?A* SDUT (Ay T" U «J3E 

vb 3&*aupffl[ nvb t^uv^t#©iw»A*) Mtafg i mmmmt 

5 H«©#*.;£fc:K:<fcoT, (3 5) (DWffiM9k J 2 SI^ftt§<k 

3&ASDUT (5S (3 4) OtTJViTCMiA*) £ U % <Z> £ 
IT, 5£ (36) tCj;D#^e>n§o 



J2=Z[X2 T (n)-Q0-X2(n)+ ASDUT T (n)-H0- A SDUTXn)] (35) 

n=-M+1 

<§_U M=max(Mr, Md) 



SDUT(n) = Fs2 • Z e(j) + Fx2 ■ To2(n) + Fx3 • Tht(n) 
j=i 

Mr 

+ I [Fr2(i) ■ R(n+i)] + Fdt2 • Tgd(n) (36) 



5$. (3 6) <Dj5ill<Dm 1 3 JH £ T © # Ifc F s2 , Fx2, 

Fx3 Sl4Jgfc:fi%;bS«SfcFr2(i) (i = l, 2, -, Mr) 15 

3S(c^t>?>#^cFdt2 fn^n, (37-1) ~ (37-3) 
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10 3 



F2=(Fs2, Fx2, Fx3) 

= -[H0+G2 T -P2-G2]~ 1 -G2 T -P2-CJ>2 (37-1) 

Fr2(i) =-[H0+G2 T -P2-G2] _1 -G2 T -(4:2 T ) M -P2-Gr2 

0=1. 2. ■». Mr) (37_2) 



Md _ . 

Fdt2= JT {-[H0+G2 T -P2-G2;n -G2 T ■(4 , 2 T )' -P2-Gd2} 

i= ° (37-3) 



P2=QO+02 T -P2-O2 

— 0>2-P2-G2-[HO+G2 T -P2-G2] -G2-P2-02 

£2=<P2+G2-F2 



BtffiMr Rtf##xaa^Ji,l$MMd tt, # Sfc JS «B T? fcJ: M IB S 1 ^flfc 

ITfei^. £7c, 5£ (3 6) <7)#!ScFs2, Fx2, F x3, F r2(i), F 
dt2 iJfl/feS (37-1) ~ (237-3) (D^m^M. D ©{jtSr 

10 sLtfei^. gut* *nmmm-cu. mmm 1 iifi^^n> m 
n&om&m^TUfflAti dut &$ttt>z>&5\zi,xh&^ (^(dm-b, 

fcte, Fdt2 h)lhteZ>)* 
15 ftftSS; (36) ^illflTk-^n > h P-7 3 2 HiO k- 



WO 2004/010129 PCT/JP2003/003956 

0 104 0 

SDUT(n)£Mh-^ 3 >hD-7 2 2 (Dfflmt&mW'C *;i/£"f A (S 
SI) «K15£ (36) £«fc Dl^iaitSo *UT, t"^3>hn-7 
2 2lt fifttBfg 1 ^Ol*SJfflIA^ SDUT(n)£, 

itjIH^C (2 5) fciQ/^f Utffi VB fcjft C T*£ IE -T 0, 
xcx-^-r DUT(n)^^8e>^o HS6 , j£ (3 6) ©*3ZKO 1 ^ 6 » 3 ^ 
£T ( 2 e (j)£^tr3K~Tht(n)£^tf Jg£T) tt> ifliie^i 

mmxtifcft> i&3Jjmt:-*ffl&Tht ^^u^misix^^^t^s, 

^ (3 6) ©^52^4 3^ (EFr2(i)« R(n+i)©JS> £ , 
(Tgd(n)§^^^) itt* ^niSttR, i^XfilTgd 

C , 5£ (3 6) \Z&®m*MMXtl SDUT(n)*#«>Sfc«>tCi& 
tt, tttlB#ft»*^1f-/t 1 9[CJ;Dt«)6nfci^XMTgd <Ojft 

(3 6) ©aaut^^K^si^fifflSe ^ib^^®^-^ 

If -A* 20CJ;t)**6 tlfc^fiSToz -Oti5tffi©*«f<Bl £ > MBB 
B«ffif8J£#a2 1 fc«k D l&IBB«li : ^*WHWMr «ft ©"if-* * )V? <4 A 
T?KjesnfcB*«R(n)t^63*W*n*. 5£ (3 6) ©£52 



WO 2004/010129 PCT/JP2003/003956 

nfe @^{itR ©Bf^^iJ^— 37 R(n+1), R(n+2), R (n+Mr)* ffl V> 

5 PI < **lll»IBT?tt, t»^3>hD-722H 11 O0ST 
EP5-4K143^T\ 5£ (36), (37) J; D DUT(n)£ 3$ 86 3 . 
LT, f0STEP5-4 ©®I£(^0lI», ffiflB& 1 ^Jfi?BtB£ 

io mmm*ufflAt! sdut a, ftaiasg i mmi&ffitmteQ * ifiif 

T 02 (5£ (3 6) ©£12^) ^^^t^§„ d © S£> , 

X>v>> 1 ©«fiH S 2 1 9 g^ftR^fi 

mm© lit (^mmmmx'\t6 o ot) ^^usioigji (7 5 
15 ot~8oot:) ic^m*. e>nfc«-&tc, iffiiT 0 2 ij'sstRic 

SDUT> U^Tte^ 3. — t-W DUT jW, fc — ^M^Tht S^ffiR, 
20 £116 IB £R 

2 HM^©*)©^ b — 37 n > hn-7®|li©^^ffiIt§fe©T 
® 2 ^Jfi^ffit RI — ©SlS2fc^#Bg«F# (S& 2 IlflTiibfc^ 1 

25 iJiMM©^©^^) &m ^Tmw&mmT&o 
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10 6 

2 (0i4) comma* mm2mmmWi£ffiM-rz>*>(D°v&Q* s& 

r>^=L — 5 s - >f DUT h ©T"fe5. T&fr^, 

mcomtM a t 02 t — ^aftTht ©BfjeRnwftoBEflsaATht £ 

&fc5**JiBft^* MI/X3(n) = (e' (n), AT 02 (n), A T ht(n)) T 

10 h;VX2(n)= (e(n), AT 02 (n), ATht(n)) T <D m^UB^. e (n)<£> 
^llie' 0 0ft^l1«O^ftiAe' £Bfci£TAe' (n+l)= e ' 

(n+i)-e' (n)tsiiEL/fctt, Mian 3 mmmm^mmcom^. 
^tiot, flittst*^;]^, (3 8) la^^ns. 



X3(n+1)=03-X3(n)+G3- A SDUT(n) 

+ Gd3 ■ A Tgd(n) + Gr3 • A R' (n+1 ) (38) 



<IU X3(n)=(e' (n). ATo2(n). ATht(n)) T 



15 



03= 



'1 Cx-dtc 1— Cx-dtc— Fx-dtc 

0 1— Ax-dtc— Bx-dtc— Ex-dtc Bx-dtc 

0 Cx-dtc 1— Cx-dtc— Fx-dtc 



G3=(Dx-dtc, 0, Dx-dtc) T 
Gd3=(0. Ax-dtc, 0) T 
Gr3=(-1, 0, 0) T 

f UT, *m%&]&M~C t — ^ 3 > h a — =y 3 2 ^t*5S*MPA* 
SDUT (A'y t-U «BE VB ^S^tt NVB \Z^V^t&<DfflfflAtl) te. 
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# 107 # 

(3 9) ©WflfflHlfc J 3 SS/Mb-TfciSfcASDUT <5£ (3 8) 
0^^;V±T(D0J^JA^) £«#Lfcfc(Z>£LT, 5£ (4 0) C<t 0 4 



J3=Z[X3 T (n)-Q0-X3(n)+ ASDUT T (n)-H0- A SDUT(n)] (39) 

n=-M+1 

{IU M=max(Mr, Md) 



SDUT(n)= Fs3 ■ Ze' (j) + Fx4-To2(n)+Fx5-Tht(n) 

j=i 

Mr 

+ Z [Fr3(i) ■ R' (n+i)] + Fdt3 • Tgd(n) (40) 



£ £ -e, as; (40) (D&mom i sm&x*(D&wt:F s3, f X 4, 

Fx5 Jf§4 Jlfc^:b3^i:Fr3(i) (1=1, 2, Mr) 15 

3SfcfR:foS«8cFdt3 *n€n, (41-1) ~ (41-3) 
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#108 # 

F3=(Fs3, Fx4, Fx5) 

= -[H0+G3 T -P3-G3] _1 -G3 T -P3-03 (41-1) 

Fr3(i) = - [HO + G3 T • P3 ■ G3] " 1 ■ G3 T • ( £ 3 T ) M ■ P3 ■ Gr3 

(1=1.2. •». Mr) (41 ~ 2) 

Fdt3=I{-[H0+G3 T -P3-G3]" 1 -G3 T -tf3 J ) 1 -P3-Gd3} 

i=0 (41-3) 

P3=Q0+fl>3 T 'P3-<l>3 

— 0>3-P3-G3-[HO+G3 T -P3-G3] -G3 T -P3-03 

£3=03+G3-F3 

«u m-mmwc j 3 \zffit>&mfrft&iQo> ho, mxs\z, mmm^M* 
mmtm-iiVT^zii*. m 1 mmmm^^mta^m^m^-r ^> ^ o £ 

5 VTh&^o £fc> j£ (4 0) (D^IfcFs3, Fx4, Fx5. F r3(i), F 
dt3 j^f (41-1) ~ (41-3) ©ti^ID ©ffiSJfl 

£<D<iI£ffi ViT$!lWA^J DUT <£sf<s£>& «k 5 UTfe <fc V> ( £ <£> it fc: 
Fdt3 h;i/<h&£)o 

(4 0) ^SS^UTt:-^ n >bo-7 3 2 fc«k 0 b- 

15 ^ 1 3 sftomt* 2>tctb<Dm*mi®xjj so^j^^m^w^^^^^ 

SDUT(n)^Mk-^ 3 >hO-7 3 2 © Mflf flQsS ©U"-f 4 A (JH 
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# 109 # 

m @^iC (40) Id ck DI^ItHt§. ^IT, k-^3>hn-7 
3 2tt, MIBH 1 ^Jfc^tBtpmfc:* H©S*iI»X* SDUT(n)£, 
mm^, (2 5) £ «fc B A v <r U MJ£ VB (CjSUTiiEtSutllj:?), 
^a-^-f DUT(n)&3&iD£„ ffi, a£ (40) G>;fcja©8lljfr5Sg3 33 
5 £T (Ee' (j)£^t?JS~ T ht(n)£^tfJl * T?) k — ^t&ffig 

e' ^iftST 02 , k-^M^Tht fcjfr D fe«a» A7J («jl$!I 

J&lBlttk — ^»Me' A#J&*K ^2^»ifi.ST 

02 £J&CfcMiWA7JJ&:$K fH3 Jgtek-^t&mTht fcjfcCfcftHWA* 
10 £ o 5$ (40) ©$a^ 4 3g ( 2 F r3(i) • R ' (n+i)(D 

:> 

m) ^mmsm (Tgd(n)^^-tf^) ^n^ng«iR\ 

S (40) fc£ D ^«!l$l«A?7 SDUT(n)£5fcise>3 fc$> Kifc 
f 3&^^&tl§. 5£ (4 0) ©JfcJItfc&SSfck — e ' 

saiBm^m^-^if-n 2 o tc t) ^jd ^nfek-^M^Tht ©it 

20 Jt{it©*gT^i, MfBi^M^^¥^ 3 1 fc<fc DtftflBB*tt : Fja.l*MM 

5£ (4 0) ©*r21»4 3Stt, B«teK5£#a:3 1 fcJ:Da&IBB« 

fi£E£-C fc&MZmt g^ffiR ' <£> B# 26 #1 5 s — ^ R ' (n+l), 
25 R ' (n + 2), R' (n + Mr)^ffi ViT^fctJ ^tl^o 
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• no # 

SDUT ffiBBfg2^«6JBtB£&fcO, fc-*M^e' fcit^tfHCjt 
(j£ (40) <Z>ff§3JiI) £\<Df£tb, 3L>Z?>1<D 

M$Rmz&w.W: j p> mmmwtm^ms liz^rtmmmR' MSi©§i 

«l <#^«fc?&tBT! » 7 0 0 t) ( 8 5 0-0-90 

& &.CZ><D \Z ffi ik~? % Z\ £/^T#£„ t>V*Tte, S^fi^T 
02 £fc-^i&^Tht ©aWteR' fc: 2t Jft L TcUm \z\Hm\zUM$ J && 
Z. t&-e%Z> 0 S#Sdt3PA# SDUT\ l^iTttTa-f^f DUT 

tT%<fc^o ^fc, o 2 -fe>ij- 8 e>@irabfc»mtc:#^xM^-fe>U' 
\zwtfxmm±>i}-<Dtii&Mm&m^z>m&\z&<oTte, mib^ cio 
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\z > ft (24) 35 z> v> « 5$ (28) £ V* (36) & S V> fc* ( 4 

o) ©j*#xfi&Tgd ©tttit, »s 5tr x m fie -t tan (mm 

fit) &m^T, S^-x^--^^ SDUT £l|LffiL, (2 5) 

10 b fC:fe&t5tfE#XMa?Tgb £&mT# Si^Xfiit Vlfj^A. £> ft 
TV> 5 BufB^; (8-1) fc*^*^^f XfiftTgb ilt^ 

fcBtt£JB c it, ft (8) (9) OllCiD, 0 2 -fe>1t 

8 ©jfi^Ot^XMgTgd £ft5£T?#5. ffi, Z\<DM&\Zfe. ft (1)> 

(5), (6) (Dmwmm^^mtfs.^ 0 

&Tht ®Mt?:fttT?)J;5l:Lfc^\ v>*fft %> b < 

£r^fcBT3 J: o \z V frm& lz\Z, ft (10-2) ©If j&lT 02 ©i 

20 &o $ 5. (C, ft ( 2 4 ) &£Vifci5£ (28) S3 t^te5£ (36) 3b & V* 
«5£ (4 0) om^lr^^S fc-^M^Tht tl/T, flUt-lit 
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